Pumpkin seeds are considered waste and its composition has high protein content, being feasible for human consumption, also reducing costs in waste treatment. On this work we provided an alternative to reuse the wastes of pumpkin seed applied in cupcakes formulation as a complementary source to wheat flour. Four formulations with different proportions of pumpkin seed flour were investigated. The effects of partial wheat flour substitution were evaluated using the parameters texture, height, diameter, specific volume, color, proximate composition and scanning electron microscopy. The formulations used in this work consisted of a control, prepared with wheat flour and three provided of 25%, 50% and 75% of pumpkins seed flour in partial in partial replacement to wheat flour. The incorporation of pumpkin seed flour influenced products significantly (p <0.05), providing greater texture, cohesion, pH, soluble solids (Brix). According to results, the formulation with 50% pumpkin seed flour was considered the best proportion due to similarities with the formulation of 100% wheat flour besides high protein.
Introduction
The world pumpkin production in 2012 was 25 million tons, and the crop is spread throughout the world, including the production of small farmers and large producers to supply local markets (Food and Agriculture Drganization of the United Nations, 2012). The species offers, in addition to pulp, seeds, which can be used in foodstuffs. Pumpkin seed is used in the East in the preparation of breads, cakes and cereals; however, this is not enough to prevent the waste of this material, which can have a beneficial effect on metabolism, physiology and human nutrition since it is rich in fiber, natural source of protein and phytosterols (Moura et al., 2010) . Therefore, the inclusion of waste seeds flour in the formulation of food products is an alternative to provide nutritional enrichment and to reduce costs in waste treatment.
On order to provide greater range of products with significant nutritional value, the food industry is using alternative sources plant parts that are usually discharged, such as peels and seeds. These parts are provided by fibers that can improve nutritional aspect for further products (Ambrosio et al., 2006; Tavares et al., 2016) . However, for the development of new products based on these co-products, sensory acceptability should be strongly considered. A product easy to be obtained and of easy incorporation of alternative ingredients are cupcakes, which may be filled or not.
The filling most accepted by consumers whether children, adults or older adults is chocolate; however, to have added value and nutritional appeal, carob has been gaining market in recent years. Carob can be used for human consumption, being suggested as a cocoa substitute in the production of chocolate and ice cream, providing a product rich in potassium, copper, iron, magnesium, high in fiber and low in lipids (Medeiros & Lannes, 2009; Özcan et al., 2007; Sabatini et al., 2011; Yousif & Alghzawi, 2000) . Therefore, the goal of this work was to evaluate the effects of different proportions of pumpkin seeds flour addition, as a partial replacer to the wheat flour in cupcake formulations filled with carob. The chemical and physical properties of the products were investigated.
Materials and methods
The preparation of cupcakes filled with carob started with the weighing of ingredients (Table 1) , mixed according to the order of ingredients common to all treatments, except for the baking powder, in semi-industrial mixer. After obtaining a homogeneous mixture, wheat flour and / or pumpkin seed flour was added under stirring and, finally, the baking powder was added and manually mixed. The cake batter was placed in paper forms and baked for 40 minutes in a domestic oven, preheated to 180 °C. Cupcakes were cooled at room temperature Partial replacement of wheat flour by pumpkin seed flour in the production of cupcakes filled with carob and subsequently filled with 6 grams of carob filling. To prepare the filling, ingredients were weighed as described in Table 2 and cooked until they acquire creamy consistency.
Cupcakes were submitted to the following analyses: color instrumental (COELAB), base and surface diameter (cm), height (cm), specific volume (mL.g -1 ), scanning electron microscopy (SEM), texture profile analysis (TPA) using TATXi plus texture analyzer (Stabe Micro Systems, UK), with results expressed in Newton (N) and proximate composition in five replicates.
Color parameters
Color instrumental parameters were determined using colorimeter (Color Quest XE, Reston, Virginia, USA) according to the COELab system. Results were expressed in L*, a* and b*, with L (how light or dark the sample is), ranging from black (0) to white (100), a* ranging from green (-60) to red (60) and b* ranging from blue (-60) to yellow (+60). From the a* and b* results, the C* parameters were calculated (chroma) to indicate sample saturation, that is, to describe brightness and hue (H o ), which expresses the tone of samples, defined by Equations 1 and 2 (Hunterlab, 1998) . Color instrumental analyses were performed in five replicates.
( )
Scanning electron microscopy (SEM)
For Scanning electron microscopy of pumpkin seed meal and cupcakes, scanning electron microscope Sputter Coater, SCD 050, Scotia, USA was used. Samples were fixed on aluminum stubs with the aid of double-sided conductive carbon tape and coated with a thin gold film.
Proximate composition
To determine moisture, protein and ash contents of products developed, the methodology suggested by the ADAC (Association of Dfficial Analytical Chemists, 2012) was used. Extraction and determination of total lipids were performed according to the method of Bligh & Dyer (1959) . All analyses were performed in triplicate. The amount of total carbohydrates followed methodology by NEPA (Universidade Estadual de Campinas, 2011), which describes total carbohydrates (Equation 3) by the difference of 100 g.100g -1 with moisture, proteins, lipids and ash. The energy value was given by Equation 4, which relates the energetic capacity of carbohydrates, proteins and lipids to obtain the energy value in Kcal (Association of Dfficial Analytical Chemists, 2012).
Carbohydrates g.100g 100 moisture proteins lipids ash
Energy value Kcal Carbohydrates x 4 proteins x 4 lipids x 9 = + + (4)
Texture
The compression force used was the TPA (was estimated using a texture profile analysis) comprising a double compression cycle that simulates mouth chewing, using P / 36 probe (Larmond, 1997) . The parameters recorded were hardness, which represents the deformation necessary for a certain strength, and cohesiveness, representing the amount of energy needed to break the internal interactions of the samples. Furthermore, the elasticity was estimated as the speed at which a deformed material regains its original structure when the compression force is removed. The conditions used for this analysis were in accordance with those used by Kim et al. (2009) , i.e., a pretest speed of 60 mm/s, test speed of 100 mm/s, post-test speed of 60 mm/s, and 80% strain with a cylindrical probe that is 20 cm in diameter.
Specific volume
The specific volume (EV) was calculated as the relationship between volume and mass, in which volume was determined by the method of millet seeds displacement, according to method described by Silva et al. (1998) . The operation was repeated 10 times, and the mean specific volume value for each treatment was measured.
Diameter and height
The diameter and height of cupcakes filled with carob were measured with a digital caliper (Digital Caliper, Messen Danyang, China). The measurements were performed in triplicate.
Experimental design and statistical analysis
The experimental design was completely randomized with four treatments (cupcake without substitution and with substitution of wheat flour by 25, 50 and 75% pumpkin seed flour) and the averages were compared by the Tukey test at 5% significance level using SOSVAR software, version 5.0. (Ferreira, 2010) . 
Results and discussion
For the determination of the proximate composition of cupcakes, with increasing pumpkin seed flour proportions in formulations, a significant increase in the parameters evaluated was observed, except for the carbohydrate content, which was lower in formulations with the highest pumpkin seed flour concentrations (PSF), substituting wheat flour (Table 3) . Lower values were detected by Lebesi & Tzia (2011) , who evaluated the effect of the addition of different dietary fiber and edible cereal bran sources on the baking and sensory characteristics of cupcakes. Ot was observed that when compared to chocolate cake filled with chocolate, the preparation of cupcakes started, even without substitution of wheat flour by pumpkin seed flour (T1) has higher protein value, smaller amount of lipids and carbohydrates, with consequent lower energy value. Nutritionally, T3 and T4 were the best treatments, since the lipid content is close to commercially filled cakes with improved relationship between protein and energy content. Lower values for the data of proximal composition were found by Coelho & Salas Mellado (2015) , who developed bread formulations with seed chia.. According to RDC No. 269 (Agência Nacional de Vigilância Sanitária, 2005), the recommended daily protein intake is 50 g and for food to be considered rich in protein, it must contain 20% of this total, i.e., the formulations with 50% and 75% can be considered rich in proteins.
The results of the texture profile analysis of cupcakes with partial substitution of WF (wheat flour) by PSF (pumpkin seed flour) filled with carob are described in Table 4 . For data related to firmness, formulation T4 showed the highest value, probably influenced by the amount of PSF, which may have influenced the firmness by presenting large amount of fibers and low amount of WF, which provided softness to the product. This can be confirmed by the electronic microscopy performed in the samples (Figure 1) , where it is observed that according to the percentage of addition of the seed flour, there are modifications in the structure of the product. Firmness is one of the factors that determine the acceptability of food by the consumer and, therefore, its values should not be very high or different from those already known and accepted by consumers (Assis et al., 2009 ).
Regarding cohesiveness, the values found were lower than those described by Zanqui et al. (2014) , which ranged from 0.57 to 0.61 in mini panettone formulations containing golden flaxseed flour contains naturally omega 3 fatty acid in partial substitution of wheat flour. The lower the cohesiveness, the lower the force needed to stretch the food until it is broken (Szczesniak, 2002) , therefore, the incorporation of pumpkin seed flour significantly influenced T3 and T4, which may have also influenced the chewiness data of the product, and the lowest results were found in T2.
Elasticity values were close to those described by Esteller et al. (2006) , who obtained values of 0.77-0.93 in the manufacture of breads with reduced caloric content. According to these authors, the addition of proteins can improve elasticity of the final product. The incorporation of proteins in cupcakes may have been due to the addition of pumpkin seed flour and carob used in filling. Therefore, since consumers take into account softness (lower hardness), the product must have lower cohesion and higher elasticity. Accordingly, substitution of up to 50% of WF by PSF is a good choice if only parameter texture was evaluated.
The coloring results attributed to the formation of crust for the a* parameter were statistically equal (p <0.05) for T2 and T4; while T1 and T3 were statistically different (Table 5) . Such values may be associated with both the improper incorporation of ingredients into formulations, which may not have been fully homogenized and the non-enzymatic browning during cooking, which may also explain the other values related to color (L*, c* Hº, a* and b*) of cupcakes. High a* values are associated with the reddish color of the "crust". Cakes with too light or too dark crust are associated with failure in processing and usually to high temperatures (180° to 200 °C) combined with the presence of fermentable sugars, which accelerate Maillard and caramelization reactions (Gutkoski et al., 2011) . The values a* ranging from 4 to 7.5 were observed for cupcakes. Gutkoski et al. (2011) found a* values ranging from 16.2 to 17.3 for English type cake and Paucar-Menacho et al. (2016) , found values ranging from 10.5 to 11.5 for cupcakes for children of school age, with partial substitution of wheat flour by soybean. According to Esteller & Lannes (2005) , some variations in a* and b* values may be also related to the degree of aeration and changes in light incidence on the material surface. Similar result was found by Bitencourt et al. (2014) , who analyzed cakes prepared with PSF and Perez & Germani (2007) , who worked with crackers using eggplant flour. Thus, according to values observed for parameters a*, b*, lightness (L) and chroma (C*), the substitution of 50% wheat flour by pumpkin seed flour is feasible, since for all parameters analyzed, values were close to T1, even though T3 had L* and C values statistically different from T1.
Although significant differences among formulations in relation to the pattern were not observed, in the diameter and height analysis (Table 6 ), it was found that the incorporation of PSF significantly influenced the size of cupcakes, since the lowest values for specific volume were detected in formulations in which the wheat fraction was lower. Such behavior may be related to the power of expansion and wheat growth in relation to the application of heat and less formation of gluten networks in formulations with higher percentages of pumpkin seed flour. This result is corroborated by the greater texture found in T4 and by the electron microscopy (Figure 1) , in which greater Figure 1 . Omages of cupcakes in the developed formulations (0%, 25%, 50% and 75%). Scanning electron microscopy: (A) of wheat flour cupcake with 750x magnification; (B) cupcake with 25% pumpkin seed flour with 500x magnification; (C) cupcake with 50% pumpkin seed flour with 750x magnification; (D) cupcake with 75% pumpkin seed meal with 750x magnification. compression of sample with the highest percentage of pumpkin seed meal can be observed. Bick et al. (2014) observed similar values when studying cookies developed with quinoa flour and attributed the difference in growth to the low gluten content and strength of the mass, which forms a brittle film instead of a viscoelastic network. Ot could be considered that the addition of pumpkin seed flour reduces the viscoelastic network created by gluten due to the absence of this protein in this pseudocereal.
On the electron microscopy analysis realized in the cupcake formulations (Figure 1) , it wasn´t observed the gluten networks formation, corroborating with the results founded for texture and specific volume of cupcakes developed. Studying the effect of the addition of rice flour in cupcakes, Park et al. (2012) , detected by means of the electron microscopy analysis, that the percentage of addition of the flour, influenced significantly the texture, being evidenced by the images.
Conclusion
On this work, four formulations of cupcake using pumpkin seed flour in partial replacement to wheat flour were investigated (0%, 25%, 50% and 75%). The use of the flour obtained from the pumpkin seed in the formulation of cupcakes up to the 50% level proved to be a viable alternative for the use of this coproduct. Contributing to a protein increase and without substantial changes in the original characteristics of the product.
